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ABSTRACT

The measurement of xylem water potential provides information aboutthe current water
available to plants. Furthermore, the know] edge of actual stand transpirationand canopy
waler con du ctance provides essent ia inform at ion for csti m at ing canopy carbon, water and
energy budgets, ‘1'bus, successfully coupling remote sensing mecasurements directly to canopy
water status would closc a gap in our ability {o estimate these parameters using remote scns-
ing techniques. Connecting canopy water status to variations in observed radar backscatter
via the plant dielectric constant will demonstrate the capability of using remotely sensed,
radar data in ecological studies of canopy water relations.

This paper examines in silu observations of hydrologic and dielectric properties of scv-
cral t rcc species under different environmental conditions. Characteristics of the dielectric
constant measured for the woody plant material arc examined together with simultaneous
obscrvations of such hydrologic parameters as xylem water potential and xylem water flow,
Lliclectric constant was monitored with either field portable probes or with multi-channel
measurcment systems designed specifically for continuous monitoring. Resulis of these mca-
surementisindicate that a direct link exists between the dielectric constant of woody plant
tissue and xylem water potential, lfurther examination of the physiological properties of
these trees yiclds an indication as to the interrelationship between the physiological plant
processes and dielectric constant,. Inasmuch asradar is sensitive to dielectric constant, the
implications of the observed rclationship between diclectric and hydrologic paramecters on
the utility of radartio remotely detect variations in canopy water status arc examined.
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